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 第 1章では，本研究の背景と従来の研究成果をまとめ，本研究の目的について述べた． 



























 第 8章では，各章で得られた結果をまとめ，本研究の結論を述べた． 
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Thesis Summary 
    Titanium alloys possess high specific strength and corrosion resistance. However, they exhibit 
poor wear resistance, which restricts their range of applications. One technique for increasing the 
wear resistance of the alloys is surface treatment. The aim of this study is a surface modification of 
titanium alloy using induction heating fine particle peening system. 
    Chapter 1 summarizes the background, previous studies and the aim of this study. 
    In chapter 2, the effect and the mechanism of the modification of gas blow induction heating 
(IH) nitriding were examined. Gas blow IH nitriding for a few minutes created a nitrided layer on 
titanium alloy, which is similar to gas nitriding for a few hours. The reasons for the rapid 
modification during the process were the high temperature inside the sample, the electric effect of 
high-frequency current and the disappearance of passivating films. 
    In chapter 3, the wear resistance and fatigue strength of gas blow IH nitrided titanium alloy 
were investigated. The wear resistance was improved by the treatment at a high temperature. This is 
due to the formation of the hard nitrogen compound layer. However, the fatigue strength of the 
treated alloy was decreased. This is due to grain coarsening. 
    In chapter 4, the effect of gas velocity on the nitriding behavior of gas blow IH nitrided 
titanium alloy was examined. The diffusion of nitrogen atoms was facilitated by increasing the 
velocity of nitrogen gas. This is because the effects of the increasing temperature inside the sample 
and the electric effect of high-frequency current become more significant. The increase of gas 
velocity achieved the nitriding of titanium alloy at a lower temperature. 
In chapter 5, fine particle peening (FPP) was introduced as a pre-treatment of gas blow IH 
nitriding. This surface modification process improved the wear resistance of titanium alloy even 
when employing a low temperature during gas blow IH nitriding. This is due to the formation of 
fine grains by a pre-treatment with FPP. 
    In chapters 6 and 7, the improvements in wear resistance and high-temperature oxidation 
resistance of titanium alloy by AIH-FPP treatment were examined. Ti-Al intermetallic compound 
layers with high hardness and density were created by the treatment using shot particles composed 
of mechanically milled pure titanium, aluminum and nickel. This is attributed to the heat produced 
by the combustion synthesis reaction. This treatment improved the wear resistance and 
high-temperature oxidation resistance of titanium alloy. 
  Chapter 8 summarizes the conclusions of this study. 
